field E.
Throughout this paper the term "function field" will mean a function field in one variable whose exact field of constants is a finite field with q elements.
Let F/K be a function field. The order of the finite group of divisor classes of degree zero is the class number hF. For F/K of genus g, we use the notation of [2] and L(u) eZ [u] , Z the rational integers. Furthermore the class number hF=L(l). If £/£ is a constant field extension of degree «, then the polynomial numerator Ln(u) of the zeta function for E is given by (2) Ln(u)= 1 + bxu +-h b"u<> + q^b^u^1
where the coefficients b¡ (j=l, • ■ ■ ,g) are, with appropriate sign, the elementary symmetric functions of the «th powers of the reciprocals of the roots of (1). The genus of £ is the same as that of F because F is conservative. In this paper we give an upper bound for the degree of a constant extension £ of £ necessary to have a predetermined prime p occur as a divisor of the class number hE. Precisely, we prove . Let Sk (S*) denote the sum of the kth powers of the roots off(x) (f*(x)). Then for all k we have Sk=S* (p).
Proof.
Let at (of), i= 1, • • • , deg/, denote the elementary symmetric functions of the roots off(x) (f*(x)). Since the coefficients off(x) (f*(xy) are, with appropriate sign, these elementary symmetric functions we have o-¿=of (p) for all i by definition. The conclusion then follows from the relations given in (4). In the work that follows we will need to compute the determinant of matrices of the form (6) where the entries St have particular values. All of these are of the general type described in the next result. Note. If £(w)^l (p) we can extend the argument to produce a value «.' such that the constant extension £/£ of degree m' has hE divisible by ps, s2:l. From Leitzel [3, Theorem 2], we have if p\hM and T/M is the constant extension of degree p then hT is divisible by at least p2, since the /j-rank of hM is larger than one. Thus hE is divisible by ps, 55:1, if E/F is the constant extension of degree m' = mps~1, where m is the value determined in the above Theorem 1.
I am indebted to the referee for indicating the following more direct proof of this extended result: We have L(u)=\~[iix (1 -w¡ü) where the w{ are algebraic integers. Let L" be the splitting field of L(u) over Q. Let P be a prime of L" dividing p. Then P^Wt for at least one ; (since otherwise L(u)= 1 (mod P), and thus also (mod /?)). Let L' = Q(wi) and P' the prime of L' divisible by P. Then e'f'^2g where e and/' are ramification index and residue class degree ofP' over Q. Also, the order of the multiplicative group of the residue class ring of the integers in L' modulo />'e'(»-D+i is »!=(//-l)/>«y<s-».
Thus n-r=l (mod />'«'<»-i>+i) and so /¡£ = Lm(l)=0
(mod />'«'<*-i>+i). But then, hK = 0 (modps). Arguments similar to those of Theorem 1 can be applied to show that m can betakenas/(/?2''<s> -1)/?2"(*_1) in case (a) (where p\q) and (pHo)-\y^s-1i in case (b) (where p\q).
4. An additional comment, in §3 we discussed the situation where FjK is a function field of genus g, />=char K, and L*(«)^l in Zp [u] . In this section we discuss the case L*(u)=\ in Zv [u] .
Let F/./v be a function field of genus g and p a prime. Suppose L(u), the polynomial numerator of the zeta function of Fas given by (1), satisfies the condition 
J
Here we have used (16) and cofactor expansions along rows to get the final form. Now apply Lemma 3 with x=2g=kdanda=(-q°)mld.
We have then
